Protein-protein interactions and antigenic relationships between the components of 4-methoxybenzoate monooxygenase and of benzene 1,2-dioxygenase from Pseudomonas putida.
The investigations presented in this paper were performed on two enzyme systems from Pseudomonas putida: (a) 4-methoxybenzoate monooxygenase, consisting of a NADH: putidamonooxin oxidoreductase and putidamonooxin, the oxygen-activating component, and (b) benzene 1,2-dioxygenase, a three-component enzyme system with an NADH: ferredoxin oxidoreductase, functioning together with a plant-type ferredoxin as electron-transport chain, and an oxygen-activating component similar to putidamonooxin in its active sites. The influence of temperature, ionic strength, and pH on the activities of 4-methoxybenzoate monooxygenase and of NADH: putidamonooxin oxidoreductase were investigated. The studies revealed that the activity of 4-methoxybenzoate monooxygenase is determined by the behaviour of the reductase. Spectroscopic measurements showed that the interaction between the two components of 4-methoxybenzoate monooxygenase influences the optical-absorption behaviour of one or both components. As a criterion for the affinity between the two components of 4-methoxybenzoate monooxygenase, the Km value of the reductase for putidamonooxin was determined and found to be 31 +/- 11 microM. Antibodies against both components of 4-methoxybenzoate monooxygenase were obtained from rabbits. The antibodies against putidamonooxin inhibited the O-demethylation reaction (up to 80%) and also the reduction of putidamonooxin by the reductase (up to 40%). The antibodies against putidamonooxin did not interact with the oxygen-activating component of benzene 1,2-dioxygenase. The electron-transport chains of 4-methoxybenzoate monooxygenase and benzene 1,2-dioxygenase could not be replaced by one another without a complete loss of enzyme activity.